ABSTRACT
INTRODUCTION
Complementary and alternative medicines (CAM) have become increasingly popular worldwide with a variety of purported medical uses. CAM is an umbrella term used to describe a wide range of products including medicinal products containing such ingredients as herbs, vitamins, minerals and nutritional supplements, as well as homoeopathic and certain aromatherapy preparations (1) . Despite the controversy around these products, including issues of efficacy, safety and dosing, there has been an increased use of CAMs in children (2) (3) (4) (5) . This is because it is generally believed that CAMs are safe with fewer side effects compared to conventional medicines; thus more parents are choosing these products for their children (6, 7) . Despite this belief, there are issues which include lack of clinical research into the possible adverse effects of these products in children, failure to use 
Key notes
The use of complementary and alternative medicine continues to increase as they are believed to be safer with few side effects. Despite perceived safety, adverse events following the use of these products have been documented, with children at greater risk. To ensure overall health and safety of children, greater awareness and conversation between parents and both medical and complementary practitioners need to occur. effective conventional medicines, and possible interactions between pharmaceutical and herbal preparations.
USAGE
A recent systematic review conducted by Italia et al. (8) analysed patterns of CAM usage among children reported in 58 studies from 19 countries. It was found that CAM usage by children varied widely from 10.9 to 87.6% for lifetime use, and from 8 to 48.5% for current use, depending on nationality and CAM modalities. The majority of the studies reviewed included all CAM modalities. Fewer studies reported on CAM practitioners seen or individual CAM treatments. However, herbal usage by children varied from 0.8 to 85.5% for lifetime use and homoeopathy usage varied from 0.8 to 39%, with significant differences in usage by country (8) .
Frawley et al. (9) investigated the prevalence of CAM usage by Australian children over a 12 months period in 2016 and found that 73.8% of parents had taken their child to visit a CAM practitioner and/or had given their children a CAM product in the previous 12 months. In comparison, a study conducted by Smith and Eckert a decade earlier in 2006, investigating the use of CAM in South Australian children found that 18% of children had used a CAM product or consulted with a CAM practitioner in the previous year (10) . Another study conducted in 2006 compared the use of CAM amongst children at hospital outpatient clinics in Australia and Wales and found that 51% of Australian children had used CAM in the previous 12 months (4). Nonprescribed vitamins and minerals were the most common medicinal types of CAM used and aromatherapy and reflexology were the most prevalent nonmedicinal CAMs (4). Some of the difference between the Smith and Eckert study (10) and the Crawford Study (4) may be due to Smith and Eckert only considering megadoses of vitamins as CAMs (10) . While usage increased from 2006 to 2016, patterns of use were similar, with most CAMs being used for health maintenance and vitamins being used more often than herbals (4, 9) . These findings demonstrate the increasing popularity of these products in paediatric populations.
POTENTIAL ADVERSE EFFECTS
Potential adverse events due to CAMs can range from events precipitated by the intended ingredients (e.g., bleeding and Gingko), events due to adulterants and contaminants or failure to use conventional medicine. A study by Lim et al. (11) investigated adverse events associated with CAM use reported to the Australian Paediatric Surveillance Unit between January 2001 and December 2003. Questionnaires were distributed to Australian paediatricians who had reported a suspected CAM-associated adverse event.
Over the study period, there were a total of 46 cases documented. The ages ranged from birth to 16 years, with adverse events from mild to severe, with four fatalities. In 25 of cases (64%), the adverse events were rated as severe, lifethreatening or fatal. In 30 cases (77%), the adverse events were either probably or definitely related to CAM. In 17 cases, the paediatricians considered that the child had suffered harm because of the failure to use conventional medicines of proven efficacy. The four fatalities included an 8 months old and a 10 months old who developed septic shock which was treated with CAM therapies rather than conventional medicines (11) .
Meinchke et al. (12) (20) Abdominal discomfort, dark urine, jaundice and liver enzyme abnormalities Patient had been consuming 600 mg/day of germander along with arginine/betanine supplements Herbal therapy should be considered in all children who present to hospital with 'idiopathic' hepatic necrosis
INTERACTIONS
As herbal medicines become integrated into Western society, concurrent use of pharmaceuticals and herbal products is increasing. In the United States, it was found that 20-30% of patients had used both herbal medicines along with prescription medication (13, 14) . There is limited information provided to consumers regarding the risk associated with herb-drug interactions associated with the concurrent use of pharmaceuticals and herbal medicines. Several active compounds found in herbal medicines can serve as substrate enzymes involved in the metabolism of xenobiotics. However, little is known regarding the pharmacokinetics of many of the phytochemicals present in herbal materials. Coadministration of herbal and conventional medicine increases the risk of adverse reactions, with children being more vulnerable due to their immature physiology and metabolic pathways and the varying dosages.
CASE STUDIES
Contamination and adulteration of herbal medicines also pose a threat. Table 1 provides examples of how potential adverse reactions can occur when children are exposed to herbal preparations with intrinsic toxicity. Heavy metals including lead can be intentionally added to herbal preparations as an essential component or by contamination. Table 2 highlights examples and the consequences of heavy metal exposure to children through the use of herbal medicines.
CONCLUSION
Although CAMs are becoming an integral part of therapy in the community, there are issues regarding efficacy, safety and regulation of these products. With many children visiting CAM practitioners and/or using CAM products, often bought over the counter in pharmacies or in nonmedical settings such as online or health food stores, it is likely that adverse reactions are not being monitored or reported accurately. As the popularity of these products continues to increase there is a need for further discussion and stronger relationships among CAM and general practitioners and parents to ensure that the optimal health and safety of children is achieved.
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